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(54) INVERTER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a torque ripple 
and improve an efficiency of a motor to be driven even if a 
capacitor for smoothing the output of a rectifying circuit 
connected to a single-phase AC power supply is eliminated 
or a capacitor of a remarkably small capacitance is used. 
SOLUTION: An inverter main circuit 4 switches the output 
of a rectifying circuit 1 connected to a single-phase AC 
power supply based on a PWM signal from a control unit 8 
and thereby generates the AC output to drive a motor 7 at 
variable speed. The control unit 8 makes a voltage 
command value based on a speed signal of a rotor or other 
signals obtained based on a speed command value from a 
speed setting device 1 1 and a position signal from a 
position sensor 1 0, and then outputs a PWM signal of a 
pulse width to correspond to the voltage command value. 
When the control unit 8 becomes a saturated state 
wherein the inverter output voltage equivalent to the 
voltage command value cannot be obtained during the 
increase control of the pulse width of the PWM signal, it 

quickens the outputting timing of the PWM signal to put the phase of the inverter output voltage 
forward. 




LEGAL STATUS 

[Date of request for examination] 04.02.1999 

[Date of sending the examiners decision of 18.06.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 

rejection] BEST AVAILABLE COPY 

[Date of requesting appeal against examiner's 



(i»H*MMW (jp) 02) Q §fj iJ2f |^ Q ^ (a) mmwmm^mm 

^¥10-150795 

(43)<&§BB %£1O^(1998)6£2 0 



(51)IntCL' 
H 0 2 P 7/63 
H0 2M 7/48 
7/5387 



3 0 2 



F I 

H0 2P 7/63 3 0 2D 

H0 2M 7/48 F 

7/5387 A 



m^tm^t ^^o»3 ol (4 6b 



(21)tfigS#^ 



^^¥8-304508 
^8^(1996)11^150 



(71) ffl®|A 000003078 

<72)3g9«f ma &m 

(72) ^g^ m)\\ & 

(72)359^ 

Hj^Hm^ 0 KTttm£2\2\mm 
(74) f^® a &m± &m n 



(54) L^^O^M -f>/V-*g@ 
(57) 



4 :/X-*£EH 



11! 



2? $ 



2 A i 



3b 

1 ^& 

$ 



> ». j « * » ^ ^ — 



4& 



I- 



+f -I tent 




10 



turn 7 h 



-l- 



£ Hit z £ b-TZJ $S© 0 

[00 0 1] 
[0 0 0 2] 

[000 3] ^ffiH*5H«<o*^Jcr±. It 

[0 0 0 4] Z<D£?t£ \Z. M%l~t ZfUMZ^ «3fe 



mMbt* £*>$ tsimMifimx < 

[0 0 0 5] ^^W:±12^ftlC^T^^tLfct>0-C 

F^v^mT^St^tc, 
*<D M^mft0ftM^*0&*fcH94l& * 5 fcft 

[0 0 0 6] 

X^-r6A-MS^S£:« fiflHPWMfi-^co/^^^ico 
«ffi*5#^>n*vNftfd«iBi:ftc»fcfc*^ *opwm 

[0 007] -co^^iix^ ««»^a^& % m 

JE^^llC^V^fcPWMm^m^^tv. ^rOPWM 

«*lcj:9^^><— ^^®Brto^>r 2/^^^*^^- 

[0008] p ^*«EEKd»feofl|l»mffiS:>f 

ic^S^ Ufc-f ^UUi«E^»&}Lftv^«hfttt j: 
ft*. C©J:5ftftflj«tta:ftofcfcft % ott). ^> 

fSMS^aa** ±ispwMfi^-om^^-r ^>^$r-?. 

J?)T>f ^ m*«£E«>ffift $r it * -fr -5 «0««f 9 J: 
9tcft* 0 

[0009] Z<D£? t£&ftm*ffl®&fit>iitz k%\Z 



-2- 



Jxi£tr<fc 5lcft!K edicts F^X^dJMRI^tt 
left*. w<7>3£JL *<D h/V^JM®u658i 

[0 0 10] Z<DW&. «HESW»^a«r. ttfBSaSlsIft 
^2) . 

[001 u -<DX5*mftL\zxtM* s^aj^otr- 
[ooi2] BriBasaEiaBoa^js^rafciftfB* 

LTfcfiV* (5fc#*3) o I^iP^ 

ft So 

[0 0 13] 

m^<ov^^—Yzrv y^xv^mmm^in^ 20 

i^7-f^3a. 3b^lcri. f^ayryfM^f 

3 bKHcWA*iv-6ia:jl«jE««Wc. B3tc*H~J: 3fc 
[0 0 14] iE^y/^^iHIK4«:, JMtKlctt* 

5 k^lc*B'6ffl079^W-^^- K6trS 
«Ufc«*t*oT*5 9. S-tttttfjWfUout , Vout 



let*. ^^-^7<o^a^mJE^ffi^o&&J:»>T 

[0 0 15] ±IS^W<-^±lHliS4^'t-<S^P-h 

[0 0 16] mx-ti—JjCDWM? 4 is 3 b{cti x 4>'< 

—9 ^hib 4 fc»n&if mdfc£& aj-r * it*><D&x& 9 

dSK»t&HT»s9. r.oag«E»9»cJ:5«ia««i in 
^^fc^^x.(i^-fevf-^e>^s^M-t>f-i o# 

So 

[0017] £ e>ic. ±«a^-y H8Jc^lt«:. 

[0018] B2 fctt. ifclfipsL^y h 8 

^ 7 * ^ -f — fv< y ^ ®w-r-5fc«>o p 1 mm otw • 

— y h 8lC:fc5V^ 212. (fcg-feVf-1 0^b 

[0 0 19] h/V^««Ej»»»l 3-CI4. *JH8l 4fc 

J:9RWU 2 f>l:,Mi 6 ltj3v.>x.±ew*tt*. 
[00 20] XttMfPSt 1 7 THU «ISftWffi(0iga« 

[0021] «*ftfl»»2o-cra. {g^atii^co 

2 1 ^Ci3V^-C I q*J&»b 1 

TV^6. fSSx Jbieit^J©5>ti*ilHlSS2 2«, ^omimb 
-3^2 2 alCttiS-J-SPWMttftfl^Ssat trSttfettfll 



-3- 



[0022] mflE^tev* &3itfZ>£?\Z&rtL>h,tc 
PWMW364M 2 3 (*&WX^ o WWSSe^SK 

^*L*><OPWMfl-5§--l-lJ. +V V + 
W^NOTIe1SS2 3 a — 2 3 c K J; r £ |£ 

[0 0 2 3] r*>»g\ ±KPWMflW8£EII&2 3 

— it) £^*£^T>f V^-*aj#mjE 

_LiemBE»**SV* Ufc-T ^UA«BE3»M» 

[0 0 2 4] 5J-tii^J^nytPWM^fam-^Ssa 
t HU ttl&H:mi5MNn§U 2 2 ofgOTSS^P 2 2a\z* 

fllA&ftoXlr^. _bi2PWM&fnf§-$!-Ssat 

*5»K r©tt4Bit^AIB«|5I«2 4li. PWMi&fpfl-Ji- 

ssat &&vitikmxmmvmam*ft*m-t'ftmmi£ 

[0 0 2 5] AP**2 5tt. imBttK-lrVlM-O^&P 
WM«#3B^lElK 2 3 JC-^x bftSttlSW* 0 UlM U 
X, ±B«HBiK^AiettlBM 2 4 d»&«E>.AAflT#A 0 * 

ff^Ssat J&SfflASftStttBTI*. ifc#l3tf*lEl&2 2<D 

»JkT&k&K. % attPWM«W40»2 3A>?>lU* 
$^PWMff + U x -U, + V X -V. +W X -W 

[0 0 2 6] ±KUfc*H«l«©«ritK:J:ttrf» M^IU 

van* vftwjz*^ % ss<—?£m& a xc x *> ? 



[0 0 2 7] £ r^>-C\ ±12toJ: 9tc:^[e]lgia>c>cD 
tt, PWMflt+U, -U, +V X -V. +W, -Wco 

[0028] z<d£ o *imm%.fflmi>mt>tiz: tz\z 

[0 0 2 9] fa5, -hSSjBl*»09lJl*JV^, 04 ic^-f 
£51-, mEE^fi^- VdcO ^ fit, o££ x S^IbIKi 
K: £ ^ mffMA <D ^ *«E3^^ fcRft .$ ^c^jf^m 

M-^+u. -u, +v. -v, +w. -w^m^^itu 

[0030] roi? Jzixftf,- ^tf£0*S 1 ic J: 

^ ^Ih33S 40^9 ^-^ymitfrmik £ ti% Zk\zf£ 
^ 0 Sot, ^K>u*fcWoXfrB#te*$vvt* >fw<- 

0^ 4 l£i§*/*m«* 5 fflUx* - ^ JftSste < i* 0 > > 

[00 3 1] JtfBtoi: 9 ft«A«r«A tfc^ic 
*^T. ib^mJBEu-</UVTH$:, 7<0^d5/jN$ 

«BE*$«< <C6«1B^) (c*5^r. ffl«P**9«rMi£fc: 
[0 0 3 2] $e>^. ±G«>J:9ft«IA«rtlAr6»fr 



-4- 



MEt <yVVra$rgii^^^Ton) ^f^T'l. 7 2 
rad. t*£Z>£ *>\zm»tth&&<. C<DX 

[0 0 3 3] O^O, ^StC^-TJ: mCEft^-Vdc 
S/ 2 = x • cos x 

htl:Z>&, S/2#»***5*f*ti % ds/dx = 0 
Xfc**^. 

d s / d x =cos x — x • sin x = O 
<fc9. tan x = l/ X r#bH5 0 rft£rfl?<£> x = 
0. 8 6 (rad.) £#9 , SEoX. ftkfciJ^tfMt £>:h,5 
£ t £> TpnlttB&ft t? 1 - 7 2 rad. 1 5„ 
[0 0 3 4] E!6tcri^^COm2^^d^$nT^ 

-g^ttl/l 03^) . 
[0 0 3 5] Z.<D£?temf$.\C£fLtt y *r—*7Wfrb 

ffiO«ffi^^lc±#-T5 W«r^JcKjhT# 5 «fc ? Ic 

[0 0 3 6] » % * 7<nt>m*. ri j ^u<«r 
£ deleft 9, ^ot, ^l»(OJ;^^yf>t 



[0 0 3 7] *<Dte % *»Wtt±ffiHtt«fc©*R5£ S 
*t6t>CDX-ttc&<. ft<0<t5^aC»*fcS£»3&S-5rf6T*> 

[0 0 3 8] ^OIeHEi^7^^x>f hfc^t: 
[0 0 3 9] 

[Hi] *&W<Dm 1 Hlfc««r^i-^*©«BStelPlBH 

[i2] KttOWAfr^rOlft^iasr^Ba 

[gi3] mm^com^mmm 

[®4] *^«S:SiM-rsfc«>«)iftjgH 

115] H4fctt»*S3E««&RWt-5fcie>0»»H 

ID 6] *»W«)JB2SllifiW^1-HlSSH 

[^F^OfiP^] 

R) . 2 3ttPWMfI#38£|p|& (tt<9«^Rtr) , 
2 6li=> VT^-frSr^r,. 



-5- 



[Bl] 



[03] 



Z 



9> 
tinl 



3 



E5 



l-tl 



102] 



[B4] 







0 






to, 







tO T O- 



f z ? f i _g 



Vdco 




14 15 ^ 

tr-± 



T 



[05] 



5k- 



F3 



*4T 



«HS»*g .24 



[me] 




I 



3a 



5 $ 



71 



RJ 



R} 



10 



-6- 



